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摘  要  
     本项研究是围绕本实验室——同位素海洋化学实验室新近进口的超低





     1. 研究、建立了 TBP/煤油体系萃取分离-液闪谱仪测定海水中 234Th的
新方法：在海水中的 234Th经 Fe(OH)3吸附共沉淀富集并经阴离子交换对 U、
Th进行预分离后，采用 TBP/煤油分离、纯化 234Th，确立了萃取分离的最适
宜条件以及液闪谱仪的测量模式，对于α和β放射体，液闪谱仪的计数效率




     2. 研究、建立了 TOA/苯萃取分离-液闪谱仪测定海水中 234Th的新方法：
如上所述，在海水中的 234Th经富集、预分离后，采用 TOA/苯体系分离、纯
化 234Th，确立了萃取分离的最适宜条件为将含 234Th 的蒸干物用 1 cm3       
6 mol/dm3 HNO3溶解，再用 TOA:苯(体积比)为 0.5的 TOA/苯溶液 2 cm3萃取
2次，每次用漩涡混合器振荡 1 min，然后用 2 cm3 1.0 mol/dm3 H2SO4 反萃取
2次，每次亦用漩涡混合器振荡 1 min. 若要提高萃取效率,可在萃取时加入盐
析剂Mg(NO3)2或Al(NO3)3晶体等,使溶液饱和度达到 50%左右,则可使萃取效















     3. TBP、TTA、TOA三种萃取分离 234Th体系的比较研究：阐明了三种
体系虽均能成功萃取分离 234Th，但机理不同，TBP是基于物理分配的萃取，
TTA 为形成丧失亲水性物质的萃取，而 TOA 是基于形成某种盐的萃取。对
三种体系萃取 234Th 的最适宜条件、最高萃取率以及成本等列表进行了详细
的比较，综合考虑各方面因素，推荐 TBP/煤油体系用于海洋观测实践中。 
     4. 研究、建立了雨水中宇宙射线孪生核素 32P、33P 的富集、分离与液
闪测定法，并成功地测出厦门沿岸地区雨水中 32P、33P的比活度及 33P/32P的
活度比值，据此估算出厦门沿岸地区 32P、 33P 的湿沉降通量分别为         
6.8×10-2 dpm cm-2 yr-1和 7.2×10-2 dpm cm-2 yr-1，而厦门上空对流层气团的照
射时间为 38.4 d-83.4 d，对流层气溶胶的停留时间为 53d，对以上所有测值与
国外已有的相应值进行了比较研究。 
     最后对此项研究的进一步开展提出了建议。 
 
 
关键词： 超低水平液闪谱仪 ；宇生孪生核素 32P、33P ；234Th 
 


















                           ABSTRACT 
    This study was mainly based on the ultra low level liquid scintillation 
spectrameter (1220 Quantulus TM , Wallac) ,by which ,the determination of 32P, 33P 
in rainwater and 234Th in seawater were carried out . The outcome as follows： 
    1. A new method that 234Th in seawater was separated and purified by the 
anion-exchange combined TPB/kerosene extraction, and then determined by the 
liquid scintillation spectrameter (LSS) was found , then feasible extractive 
procedures and determining mode of LSS was established too .The counting 
efficiency of LSS was 100％ and 55.7±2.7％ as touching αand β radiation 
respectively . The chemical recovery and the whole detection efficiency of 234Th 
ranged between 70 and 80% and between 30% and 45% respectively. Compared 
to couple βcounting with α spectrometry , the method we found was more 
fast , convenient and effective. This method have been applied successfully to the 
research of 234Th in seawater .   
2. A new method that 234Th in seawater was separated and purified by the 
anion-exchange combined TOA/benzene extraction , and then determined by LSS 
was erected and the best extraction condition was put forward , i.e. extracted by 
adding 2 cm3 TOA/benzene (which the volume of TOA is half of benzene’ ) into  
1 cm3 6 mol/dm3 HNO3 solution for 1 min ,then back-extracted with 1.0 mol/dm3 
H2SO4 for 1 min. Adding Mg(NO3)2  or Al(NO3)3  to solution extracted would 
enhance about 10% efficiency , and the hightest efficiency was 94%. 
3. Compared TOA/benzene with TTA/benzene and TBP/kerosene . Though  















system was extracted by physical ways , TTA system was extracted by formation 
of hydrophobe , while TOA system was extracted by formation of pseudosalt . 
Compared these extraction systems on feasible extractive procedures、efficiency、
and cost in detail , we recommended TBP/kerosene be used in determining of 
234Th in seawater. 
4. The method of concentration, separation ,purification and determination 
by LSS for twin cosmogenic nuclides 32P and 33P was established , further , the 
activities of 32P、33P and 33P/32P ratio in rainwater in Xiamen coastal area was 
determined . It was estimated that the wet deposition flux of 32P、33P  was     
6.8×10-2 dpm cm-2 yr-1 and  7.2×10-2 dpm cm-2 yr-1 respectively, and the 
irradiation periods of tropospheric air mass and residence time of tropospheric 
aerosols in Xiamen was 38.4 -83.4 days and 53 days respectively . We have 
compared our results with data observed previously by others .  
Lastly , suggestion for further research have been put forward .  
 
 
Keywords ： ultra low level liquid scintillation spectremeter ； twin cosmogenic  
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